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In the Claims 



Please amend the claims as follows: 




1. (Amended) A method for forming an etc hed silicon layer comprising: 

providing a first substrate having fc rmed thereover a first silicon layer; 



etching the first silicon layer to f orn \ 



employing a plasma etch method employing a plasma reactor chamber in 
conjunction with a plasma etchant gas composition which upon plasma activation 



provides at least one of an active bromine 



containing etchant species and an active 



chlorine containing etchant species, wherein within the plasma etch method: 



(1) a cleaned plasma reactor 



plasma reactor chamber having a seasoning pGdymier layer formed therein; wherein 



consisting of dummy wafer 



10 the seasoning method is selected from ti 



an etched first silicon layer while 




'er is seasoned to provide a seasoned 



seasoning methods, product wafer in-situ s easoning methods and waferless 



seasoning methods: 

(2) the first silicon layer is etcHed to form the etched first silicon layer 
within the seasoned plasma reactor chamber; and 

(3) the seasoning polymer lay€ r is cleaned from the seasoned plasma 
reactor chamber to provide the cleaned plas i\a reactor chamber after etching the first 
silicon layer to form the etched first silicon layer within the seasoned plasma reactor 
chamber[ ,] prior to etching a second substrate having formed thereover a second 
silicon layer to form an etched second silicon layer formed over [a] the second 
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substrate within the plasma reactor chambe^/ 
method in accord with (1), (2) and (3). 



mile employing the plasma etch 
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7. (Amended) A method for forming an etched monocrystalline silicon layer 
comprising: 

providing a first substrate having fornhed thereover a first monocrystalline 
silicon layer; 

etching the first monocrystalline silicdn layer to form an etched first 
monocrystalline silicon layer while employing a plasma etch method employing a 
plasma reactor chamber in conjunction with a 
upon plasma activation provides at least 
species and an active chlorine containing etcHai 
etch method: 

(1) a cleaned plasma reactor Ahahib^f is seasoned to provide a seasoned 
plasma reactor chamber having a seasoning^ )lymer layer formed therein; wherein 
the seasoning method is selected from the group consisting of dummy wafer 



plasma etchant gas composition which 
n active bromine containing etchant 
s, wherein within the plasma 




seasoning methods, product wafer in-situ seasoning methods and waferless 



seasoning methods; 

(2) the first monocrystalline silicoh layer is etched to form the etched 
first monocrystalline silicon layer within the seasoned plasma reactor chamber; and 



cleaned from the seasoned plasma 
reactor chamber after etching the first 



(3) the seasoning polymer layer is 
reactor chamber to provide the cleaned plasma 
monocrystalline silicon layer to form the etched first monocrystalline silicon layer 
within the seasoned plasma reactor chamber[ J prior to etching a second substrate 
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having formed thereover a second monocrystalline silicon layer to form an etched 
second monocrystalline silicon layer formed o^nja] the second substrate within the 
plasma reactor chamber while employing the plg^ma etch method in accord with (1), 
25 (2) and (3). 
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12. (Amended) A method for forming an etched polycrystalline silicon layer 
comprising: 

providing a first substrate having foJmed thereover a first polycrystalline 
silicon layer; 

etching the first polycrystalline silicdn layer to form an etched first 
polycrystalline silicon layer while employ ir g a plasma etch method employing a 
plasma reactor chamber in conjunction with a plasma etchant gas composition which 
upon plasma activation provides an active bromine containing etchant species, 
wherein within the plasma etch method 
(1) a cleaned plasma reactol 
plasma reactor chamber having a season! 
the seasoning method is selected from the g 




seasoned to provide a seasoned 
layer formed therein; wherein 
consisting of dummy wafer 



seasoning methods, product wafer in-situ seasoning methods and waferless 



seasoning methods; 

(2) the first polycrystalline silicbn layer is etched to form the etched first 
polycrystalline silicon layer within the seasoned plasma reactor chamber; and 

(3) the seasoning polymer layer is cleaned from the seasoned plasma 

reactor chamber to provide the cleaned plasma reactor chamber after etching the first 

polycrystalline silicon layer to form the etched first polycrystalline silicon layer 
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20 within the seasoned plasma reactor chambeH ,] prior to etching a second substrate 



Li 




having formed thereover a second polycr 
second polycrystalline silicon layer formec 

plasma reactor chamber while employing th£ plasma etch method in accord with (1), 
(2) and (3). 



lline silicon layer to form an etched 
ver [a] the second substrate within the 



Please cancel claims 6, 11 and 16 as their limitations have been 
incorporated into amended independent claims 1, 7 and 12, respectively. 



Please add claims 17 to 34: 



-- 17. The method oXclaim 1, wherein the dummy wafer seasoning methods include a 
method selected from the group consisting of: 

i) a silicon oxide coated dummy wafer method; 

ii) a silicon oxide coated dummy wafer method in conjunction with the 
seasoning plasma etch method sv^ditionally employing an oxygen containing etchant 
gas; and 

iii) a silicon dummy wafer me&od in conjunction with the seasoning plasma 
etch method additionally employing an Vcygen containing etchant gas. 



18. The method of claim 1, wherein the dummy wafer seasoning methods, when 
using an eight inch diameter substrate, employ: 

a plasma reactor chamber pressure of from about 1 to 500 mTorr; 
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a sckirce radio frequency power of from about 10 to 2000 watts at a source 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature and a dummy wafer temperature of 
from about 20 to 200?C; 

a bromine and/W chlorine containing etchant gas flow rate of from about 10 



^7 ^ to 200 seem; 




Cant 



an optional oxygen containing etchant gas flow rate of from about 1 to 50 

seem; 

a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; 

a magnetic field of up to about 20&gauss; and 
a plasma seasoning time of from abemt 5 to 120 seconds. 

19. The method of claim 1, wherein the product wafer in-situ seasoning methods, 
when using an eight inch diameter substrate, employ 

a plasma reactor chamber pressure of from abouk,50 to 1000 mTorr; 

a source radio frequency power of from about 10 toMOOO watts at a source 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature and a product suBstrate temperature of 
from about 20 to 200°C; 

a silicon containing seasoning polymer layer forming gas flow ?ate of from 
about 1 to 200 seem; 

a bromine and /or chlorine containing etchant gas flow rate of from ab&ut 10 
to 200 seem; 



Docket: CS 99 - 065 
S/N: 09/442,499 



an optional oxygen containing etchant gas flow rate of from about 1 to 50 





seem; 




a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; 

a magnetic field of vhto about 200 gauss; and 
a plasma seasoning tim&of from about 5 to 120 seconds. 



20. The method of claim 1, wherein the' waferless ise asoning methods , when using an 
eight inch diameter substrate, employ: 

a plasma reactor chamber pressure W from about 50 to 1000 mTorr; 
a source radio frequency power of from about 10 to 1000 watts at a source 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature of frtom about 20 to 200°C; 
a silicon containing seasoning polymer layer forming gas flow rate of from 
about 1 to 200 seem; 

a bromine and/ or chlorine containing etchant gas ft^w rate of from about 10 
to 200 seem; 

an optional oxygen containing etchant gas flow rate of fr^m about 1 to 50 

seem; 

^^C/^ a backside cooling gas pressure of from about 1 to 50 torr and^ flow rate of 
(from about 2 to 50 seem; 

a magnetic field of up to about 200 gauss; and 
a plasma seasoning time of from about 5 to 120 seconds. 



V 
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21. The method of claim 1, wherein the first silicon layer etch step, when using an 
eight inch dmmeter substrate, employs: 

a reactor\chamber pressure of from about 1 to 500 mTorr; 
a radio frequency source power of from about 10 to 2000 watts at a source 
radio frequency of from about 2 to 13.56 MHz and an external bias power of up to 
about 500 watts; \ 

a substrate temperature and a seasoned plasma reactor chamber temperature 
of from about 20 to 200°C; \ 

a hydrogen bromide flow rate of from about 10 to 200 seem; 
an oxygen flow rate of from about 1 to 50 seem; 
a nitrogervtrifluoride flow rate of from about 1 to 50 seem; 
a backside cooling gas pressure\pf from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; and \ 

a magnetic field of up to about 200 g&uss. 

22. The method of claim 1, wherein the seasonecfc\plasma reactor chamber cleaning 
step, when using an eight inch diameter substrate, Wiploys: 

a seasoned plasma reactor chamber pressure oi from about 50 to SOOmTorr; 

a source radio frequency power of from about 100 to 200 watts at a source 
radio frequency of from about 2 to 13.56 MHz and a bias power of up to about 500 
watts; \ 

a seasoned plasma reactor chamber temperature of from\bout 20 to 200°C; 

a nitrogen trifluoride or a sulfur hexafluoride flow rate of fr\m about 10 to 500 

seem; 
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a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to\50 seem; and 

a magnetic field of up to about 200 gauss. 



23. The method of claimY, wherein the dummy wafer seasoning methods include a 
method selected from the group consisting of: 

i) a silicon oxide coated, dummy wafer method; 

ii) a silicon oxide coated dummy wafer method in conjunction with the 
seasoning plasma etch method adaitionally employing an oxygen containing etchant 
gas; and 

iii) a silicon dummy wafer methcM in conjunction with the seasoning plasma 
etch method additionally employing an oxygen containing etchant gas. 



dummy wafer temperature of 



24. The method of claim 7, wherein the dummy waljbr seasoning methods, when 
using an eight inch diameter substrate, employ: 

a plasma reactor chamber pressure of from about 1 to 500 mTorr; 

a source radio frequency power of from abot 1 10 to 2000 watts at a source 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature and 
from about 20 to 200°C; 

a bromine and/ or chlorine containing etchant gas flow rate of from about 10 
to 200 seem; 

an optional oxygen containing etchant gas fjlpw rate of from about 1 to 50 

seem; 
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a backside cooling gas pressure of from [about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; 

a magnetic field of up to about 200 gausb; and 
a plasma seasoning time of from about I to 120 seconds 

25. The method of claim 7, wherein the produ ct wafer in-situ seasoning methods, 



when using an eight inch diameter substrate, 



employ: 



ayer forming gas flow rate of from 



tchant gas flow rate of from about 10 



a plasma reactor chamber pressure of from about 50 to 1000 mTorr; 

a source radio frequency power of from about 10 to 1000 watts at a source 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature <md a product substrate temperature of 
from about 20 to 200°C; 

a silicon containing seasoning polymer 
about 1 to 200 seem; 

a bromine and /or chlorine containing e 
to 200 seem; 

an optional oxygen containing etchant gas flow rate of from about 1 to 50 

seem; 

a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; 

a magnetic field of up to about 200 gauss; and 
a plasma seasoning time of from about 5 to 120 seconds. 



ii 
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26. The meth&d of claim 7, wherein the(wafc^ methods, when using an 
eight inch diameter substrate, employ: 

a plasma\eactor chamber pressure of from about 50 to 1000 mTorr; 
a source radio frequency power of from about 10 to 1000 watts at a source 
radio frequency of frdm about 2 to 13.56 MHz; 

a plasma reactonchamber temperature of from about 20 to 200°C; 
a silicon containing, seasoning polymer layer forming gas flow rate of from 
about 1 to 200 seem; \ 

a bromine and/ or chlo\ine containing etchant gas flow rate of from about 10 
to 200 seem; \ 

an optional oxygen containing etchant gas flow rate of from about 1 to 50 
seem; \ 

a backside cooling gas pressure W from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; \ 

a magnetic field of up to about 200 gVuss; and 
a plasma seasoning time of from abourS to 120 seconds. 

27. The method of claim 7, wherein the first silicoivdayer etch step, when using an 
eight inch diameter substrate, employs: \ 

a reactor chamber pressure of from about 1 to 5u0 mTorr; 

a radio frequency source power of from about 10 to, 2000 watts at a source 
radio frequency of from about 2 to 13.56 MHz and an external bias power of up to 
about 500 watts; \ 
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a substrate temperature and a seasoned plasma reactor chamber temperature 




of from about 20' tia 200°C; 

a hydrogen bromide flow rate of from about 10 to 200 seem; 
an oxygen flow rate of from about 1 to 50 seem; 
a nitrogen trifluoriate flow rate of from about 1 to 50 seem; 
a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; and 

a magnetic field of up to abo\t 200 gauss. 

28. The method of claim 7, wherein the seaspned plasma reactor chamber cleaning 
step, when using an eight inch diameter substrate, employs: 

a seasoned plasma reactor chamber pressure of from about 50 to SOOmTorr; 
a source radio frequency power of from about 100 to 200 watts at a source 
radio frequency of from about 2 to 13.56 MHz and a bias power of up to about 500 
watts; 

a seasoned plasma reactor chamber teiAperature of from about 20 to 200°C; 
a nitrogen trifluoride or a sulfur h exaflifr oride flow rate of from about 10 to 500 

seem; 



a backside cooling gas pressure of from 
from about 2 to 50 seem; and 

a magnetic field of up to about 200 gaussL 



*bout 1 to 50 torr and a flow rate of 



29. The method of claim 12, wherein the dumm) 

method selected from the group consisting of: 

13 



wafer seasoning methods include a 
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i) a silicon oxide coated dummy wafer/ method; 

ii) a silicon oxide coated dummy wafe :: method in conjunction with the 
seasoning plasma etch method additionally employing an oxygen containing etchant 
gas; and 

iii) a silicon dummy wafer method in conjunction with the seasoning plasma 
etch method additionally employing an oxygen containing etchant gas. 

30. The method of claim 12, wherein the dummy wafer seasoning methods, when 
using an eight inch diameter substrate, employ: 

a plasma reactor chamber pressure of 

a source radio frequency power of fror 
radio frequency of from about 2 to 13.56 M¥. z; 

a plasma reactor chamber temperatur^ and a dummy wafer temperature of 
from about 20 to 200°C; 

a bromine and/ or chlorine containing jetchant gas flow rate of from about 10 
to 200 seem; 

an optional oxygen containing etchant ; 

seem; 

a backside cooling gas pressure of fronj. , 
from about 2 to 50 seem; 

a magnetic field of up to about 200 gau^s; and 



from about 1 to 500 mTorr; 

m about 10 to 2000 watts at a source 



gas flow rate of from about 1 to 50 



about 1 to 50 torr and a flow rate of 



a plasma seasoning time of from about 5 to 120 seconds. 
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wafer in-situ seasoning methods, 



bout 10 to 1000 watts at a source 



er forming gas flow rate of from 



31. The method of claim 12, wherein the producjt 
when using an eight inch diameter substrate, er nploy : 

a plasma reactor chamber pressure of frc m about 50 to 1000 mTorr; 

a source radio frequency power of from 1 1 
radio frequency of from about 2 to 13.56 MHz; 

a plasma reactor chamber temperature and a product substrate temperature of 
from about 20 to 200°C; 

a silicon containing seasoning polymer la)j< 
about 1 to 200 seem; 

a bromine and/ or chlorine containing etchknt gas flow rate of from about 10 
to 200 seem; 

an optional oxygen containing etchant gas flc 

seem; 

a backside cooling gas pressure of from abo^t 1 to 50 torr and a flow rate of 
"from about 2 to 50 seem; 

a magnetic field of up to about 200 gauss; and 
a plasma seasoning time of from about 5 to 120 seconds. 



32. The method of cla\m 12, wherein the waferless Reasoning methods, when using 



ow rate of from about 1 to 50 



W i % \ an e i§ht i nc h diameter substrate, employ: 



a plasma reactor chamber pressure of from about 50 to 1000 mTorr; 

a source radio frequency power of from about 10 to 1000 watts at a source 

radio frequency of from about 2 ro 13.56 MHz; 

a plasma reactor chamber temperature of from about 20 to 200°C; 
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X) 



a silicon dontaining seasoning polymer layer forming gas flow rate of from 
about 1 to 200 scc\ 

a bromine aAd/or chlorine containing etchant gas flow rate of from about 10 
to 200 seem; 

an optional oxygen containing etchant gas flow rate of from about 1 to 50 

seem; 

a backside cooling ga^ pressure of from about 1 to 50 torr and a flow rate of 
f from about 2 to 50 seem; 

a magnetic field of up to cfcout 200 gauss; and 
a plasma seasoning time of from about 5 to 120 seconds. 

33. The method of claim 12, wherein me first silicon layer etch step, when using an 
eight inch diameter substrate, employs: 

a reactor chamber pressure of fromVbout 1 to 500 mTorr; 

a radio frequency source power of fr&m about 10 to 2000 watts at a source 
radio frequency of from about 2 to 13.56 MHz\and an external bias power of up to 
about 500 watts; 

a substrate temperature and a seasoned plasma reactor chamber temperature 
of from about 20 to 200°C; 

a hydrogen bromide flow rate of from about IS to 200 seem; 

an oxygen flow rate of from about 1 to 50 seem; 

a nitro^ flow rate of from about 1 to 50 seem; 

a backside cooling gas pressure of from about 1 to 5(\torr and a flow rate of 
from about 2 to 50 seem; and 

16 



Docket: CS 99 - 065 
S/N: 09/442,499 




a magnetic fielcK^fup to about 200 gauss. 



34. The method of claim 12, wherein the seasoned plasma reactor chamber cleaning 
step, when using an eight inch diameter substrate, 1 nploys: 

a seasoned plasma reactor chamber pressure of from about 50 to SOOmTorr; 

a source radio frequency power of from abo 
radio frequency of from about 2 to 13.56 MHz and 
watts; 

a seasoned plasma reactor chamber temper; 
a nitrogen trifluoride or a sulfur hexafl uori 

seem; 



it 100 to 200 watts at a source 
Jbias power of up to about 500 



a backside cooling gas pressure of from about 1 to 50 torr and a flow rate of 
from about 2 to 50 seem; and 

a magnetic field of up to about 200 gauss. ~l 1 



hare of from about 20 to 200°C; 
e flow rate of from about 10 to 500 



Remarks 



Examiner Goudreau is thanked for the thorough Office Action. 



In the Claims 



Claims 1, 7 and 12 have been amended to: improve readability and 

to thus overcome the 35 U.S.C. §112, second paragraph, rejection; and to incorporate 

the limitations of now cancelled claims 6, 11 and 16, respectively. 
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